Mean test score of 7-year-old children by socio-economic group and birth weight Father's Birth weight (lb) socioeconomic Under group 5* 5-6j-71-8*-Professional 117-5 118-8 119-0 120-7 120-0 Non-manual 108-1 111-6 113-0 114-5 1151 Skilled 102'7 106-6 108-1 109-3 114-4 Semi-skilled 97-5 100-0 102-5 103-1 103-7 and unskilled the child requires a many-sided approach involving the concepts of social transmission, genetic inheritance and organic impairment. Until this is fully understood we are in danger of attributing more weight to perinatal risk than the facts warrant. It is interesting, for example (Table 4) , that the correlation between birth weight and IQ is most marked in the lower socio-economic groups and almost disappears among the children of professionally qualified people. The reason for this difference between socio-economic groups is not clear. Possibly the ietiology oflow birth weight differs in the two groups so that in effect we are studying two different clinical categories, one of which has little significance for the later functioning of the child; an alternative hypothesis is that cultural conditions in the upper social groups offset potential intra-uterine damage, or that in both groups birth weight per se is a causally irrelevant correlation in a process of social transmission. Whatever the underlying causes may be, it seems that variations in birth weight are not inevitably linked with variations in intelligence test score.
Retardation of physical and mental growth is most frequent and severe in the lower socioeconomic groups. Children in these groups are simultaneously at greater risk to organic impairment before, during and after birth and to material and cultural deprivation during their growing years. Without painstaking and sophisticated measurements of neurological functioning it is frequently difficult to determine which causes are primarily involved. If we wish to determine how a particular complication of pregnancy relates to the functioning of the child and thus to predict feetal risks, it would seem simpler to concentrate on the upper socio-economic groups. In so doing, however, it is important to bear in mind that the crude categories of clinical events which we commonly use (low birth weight, preeclampsia, feetal distress) may have different meanings in other socio-economic groups, or in combination with other complications. Drillien C M (1964) Obstetric Aspects of Preventive Medicine in the Perinatal Period Our recognition of the obstetric hazards which may handicap the subsequent life of the newborn baby is to a large extent based upon the study of perinatal mortality. The causes of perinatal mortality are better known now than ever before as the result of the recent survey conducted by the National Birthday Trust . We ought to examine critically, however, whether we can safely extrapolate from perinatal death to subsequent ill health in the survivors. Our interest, after all, is with the living and not with the dead.
In looking through obstetrical records the difficulties of classification are apparent as soon as one recognizes that causative factors seldom operate singly and that it is a matter of opinion which is the primary component. For example, a case of antepartum heemorrhage may be associated with prematurity and with pre-eclamptic toxaemia, may suffer the hazards of a failed induction with a long, and possibly infected, interval between induction and delivery, may be delivered by CQsarean section, with difficulties in anesthesia, and the child may have to fight for its life in the next few days because of atelectasis and the respiratory distress syndrome. In addition, there may be a poor social background and bad genetic antecedents. This is a subject in which dogmatism is dangerous and it is often far from certain to what extent the adventitious factors in obstetrics, as distinct from genetic factors, influence healthy survival of the infant.
Categories at Risk
Sir Dugald Baird and his colleagues have long taught us the association between high-risk cases and poor social background. This, to some extent, is related to genetic factors; as Baird himself once commented, if about 400 of what he calls 'the poor reproductive performers' in Aberdeen could be eliminated from the childbearing contest, the results would show a very striking difference for the better (1964, personal communication) . Sheridan (1962) , in her review of handicapping conditions, classifies them into five groups:
(1) The 'background' group, based upon the family history, both social and neurological.
(2) The prenatal group which concerns the obstetrician very closely and includes the disorders of both early and late pregnancy. (3) The group concerned with the period at, or shortly after birth, whether premature or not. (4) The postnatal group. (5) The symptomatic group in which retardation of development either mental or physical or some major defect first comes to light in childhood. It will be seen, therefore, that the obstetrician's role is only one of many concerned with the subject of useful survival.
Medical officers of many municipal corporations, including Glasgow, are now undertaking a massive prospective survey of the fate of children who can be classified as being potentially at risk on the lines of Sheridan's categories and I am advised by Dr Margaret C Barron, the Principal Medical Officer of Maternity and Child Welfare, Glasgow, that 10% of all babies born are likely to be placed on such a register and will be followed up for the next few years until school careers are established. This should provide a very comprehensive survey. In the meantime, the obstetrician is directly concerned with such unfavourable factors as prematurity, hypertension, Rh with antibodies, acute infections, antepartum haemorrhage, postmaturity (over 42 weeks), diabetes and thyrotoxicosis, threatened abortion, twins and hydramnios, and with difficulties in labour occasioned by malpresentation, Caesarean section, forceps delivery and feetal distress.
The traditional view that cerebral palsy and mental retardation could, in the majority of cases, be laid at the door of obstetrical management is giving place to a better recognition of social and genetic factors (Fairweather & Illsley 1960) . Reports from these workers and others such as Fraser & Wilks (1959) in the midst of much conflicting evidence is encouraging a more hopeful, though certainly not a more casual, view of perinatal asphyxia. But the ominous significance of convulsions in babies who suffered from asphyxia at birth is beyond question and Craig (1960), in reporting a 42 % mortality, noted subsequent mental or physical handicap in 8% of the survivors at the age of 3 years, which is almost three times as high as in those babies suffering from asphyxia but without subsequent convulsions. This may be a matter of degree but one also wonders whether there is a threshold of asphyxia as yet indeterminable below which damage may be escaped.
The Anatomy ofBirth Damage As long ago as 1921 Sir Eardley Holland described the mechanics of damage to the brain and its supporting ligaments resulting from the mechanical stresses of labour. Since then obstetricians have taken much greater care to limit the stresses suffered by the fetal head so that intracranial hiemorrhage from tentorial tearing is becoming progressively less common as a cause of death and therefore, we hope, as a cause of disability in those who survive. Other types of damage may occur such as that described by Earle et al. (1953) who noted, in patients who had suffered from temporal lobe epileptiform seizures during life, post-mortem signs of damage to the temporal lobes of the brain, involving the hippocampal gyri, caused by herniation at birth through the incisura of the tentorium cerebelli. All these are evidences of gross injury but the anatomical extent of less traumatic damage, for example, from hypoxia of the central nervous system is less easy to determine.
Recognition ofAsphyxia at Birth It is by no means possible in many cases to infer that foetal asphyxia will be followed by neonatal asphyxia. Nevertheless some more objective method of recording the degree of asphyxia at birth is desirable. To this end, since the Queen Mother's Hospital opened in 1964, we have employed the Apgar system of scoring (Table 1) as a routine in all cases (Apgar 1953). The first 1,500 results (approximately) are presented here.
Of all the five classes of physical assessment, that concerned with cardiac rate is the most important and there is something to be said for making careful records of this alone. Our measurements, for a variety of reasons, are made at exactly 120 seconds after birth. This kind of scoring, as Auld et al. (1961) have stated, gives a general idea of the condition at birth but helps little in indicating the necessity for or the value of a given resuscitative technique. If classification of asphyxia at birth is difficult, prognostication is even more so and it is impossible to say how serious a matter asphyxia may be without taking into account its duration both before and after birth. There is now a wealth of experimental evidence to indicate that antecedent hypoxia before birth may so reduce the myocardial stores of glycogen that a baby's ability to withstand the stresses of labour may be prejudiced in advance. Certainly it is the experience of all obstetricians that acute cases of fcetal distress late in the second stage of labour recover very readily. The treacherous cases are those in which hypoxic factors have been operating over a long time. I myself have often stated that a baby has more than half made up its mind whether to live or die at the time of its birth and some will die because of their pathological condition and others will live whatever the treatment (Donald 1963) . The benefits of good resuscitation technique are therefore marginal.
Endotracheal positive pressure inflation of the lungs has now stood the test of more than a quarter of a century's good usage. This lifesaving measure is not always available, nor the skill with which to employ it. Whether hyperbaric oxygen treatment, as described by my colleagues Hutchison et al. (1963) , is likely to supplant it remains to be seen. The obstetrician's role, however, should be to provide the minimum number of indications for the need for resuscitation.
Let us now examine the readiness of a baby to assume its respiratory responsibilities, as indicated by the Apgar score, when suffering from conditions known to increase perinatal mortality.
Unfavourable Factors in Labour
Out of about 1,500 babies studied 203 had complicated deliveries (Table 2) . Quite a number of scores are low in all the categories of abnormal delivery but the indications for operative inter- vention have to be taken into account. More than a third of the cases of breech delivery had scores of 6 or under. Apart from perinatal mortality, the long-term hazards of breech delivery still require wider recognition. If prematurity or prolonged labour is superadded the effects are worse still. Only one of all the survivors has showed permanent damage so far and this was a case of forceps delivery with pronounced fcetal distress, and in which the Apgar score was 2.
Twins are known to be associated with a higher incidence of mental retardation and cerebral palsy, especially when premature, but the majority are nevertheless normal. Certain highly adverse factors cannot be foreseen such as accidents involving the cord and umbilical circulation, the circumvallate placenta and the highly treacherous 'battledore' placenta in which the cord is usually attached to the lower placental margin.
Unfavourable Factors in Pregnancy
In these days of enlightened modern operative obstetrics the unfavourable factors of pregnancy are assuming relatively greater importance. Table 3 groups them into a number of classes. Of the 766 cases in whom pregnancy and labour were completely normal the incidence of low Apgar scores, below 6, was less than 5 %. In the other major groupshypertensive disease of all varieties, prematurity and postmaturity -the proportion of low scores is much greater, particularly so in antepartum hemorrhage. The other groupsthreatened abortion, major infection (mainly pyelitis) and hxmolytic disease, which are generally recognized as threats to the foetusare certainly not reflected in the Apgar scoring shown here. Diabetes, however, comes into a class of its own. As Pedersen et al. (1964) have shown, and many before them, maternal diabetes is associated with a feetal abnormality rate approximately three times that of normal controls and the incidence is highest where there are vascular complications as well.
Kernicterus has for long been recognized as a cause of subsequent handicap. This may either be the result of himolytic disease or of prematurity or both. Exchange transfusion has made it largely a preventable condition and further advances can be expected in the saving of feetal life along the lines indicated by Liley (1961), Walker et al. (1964) and Robertson (1964) , who have demonstrated how to predict the likely severity of hemolytic disease at about the thirtyfourth week of pregnancy before the damage has gone too far. Such information, in conjunction with the history, may help to modify obstetrical management and secure the delivery of a living child, whose outlook is good provided kernicterus can be prevented. Illingworth (1963) , however, in his review of prenatal and perinatal factors affecting the development of the young child, states that it is by no means certain that high serum bilirubin levels necessarily damage intellectual development without first having caused the full picture of kernicterus and this would appear to be the experience of my own pediatric colleagues.
We ourselves are particularly interested in the problem of poor intra-uterine foetal development. The foetus lies behind a veritable iron curtain when it comes to assessing its well-being in utero. Studies of the foetal heart can be most unrewarding and misleading. The clinical impression of growth is often highly inaccurate. Repeated radiography is indefensible and we are left with elaborate methods of studying urinary sex steroid hormone output and attempts to assess growth of the foetal head by ultrasonic echo sounding (Donald 1961 , Willocks et al. 1964 . The former has disadvantages, which Klopper (1963) has pointed out: not only is it time consuming but results may vary according to the conditions of collection of the urine and are seldom available in time to influence a clinical decision. Ultrasonic cephalometry would appear to be a very roundabout way of indicating that a baby was not outgrowing its placental functional reserve, but already we have considerable experience of this technique and find it of help in determining the optimum moment for terminating pregnancy. This is done in the belief that removal to a healthier environment may allow the baby to make better progress on its own.
Combined Unfavourable Factors in Pregnancy andLabour
In our series of cases, 124 had unfavourable factors both in pregnancy and labour. Table 4 shows that nearly half the cases of hypertension delivered by Cesarean section had low scores of 6 and under and 6 out of 15 cases of antepartum heemorrhage delivered by this route were likewise in poor condition at birth.
Prematurity as an Adverse Factor
The importance of prematurity is evident. The outlook for the premature baby, however, may depend more upon the reasons for than the degree of prematurity and, of these, obstetrical causes would appear to be less damaging than social or genetic causes. Drillien (1964) reminds us that only one-third of babies of very low birth weight, below 1,360 g, are educable and that a further third or more are dull. She considers it unlikely that obstetric complications, apart from prematurity, could account for the mental retardation or neurological disorder in many of these cases, but she thinks that they might add injury to insult in an already damaged central nervous system. A little more comfort is to be derived from McDonald (1964) : in surveying over 900 cases of babies weighing more than 4 lb she found that, if cases with an associated physical handicap such as blindness, palsy, deafness, or gross retardation were excluded, the remainder had reasonable intelligence quotients similar to those of normal children. The same result was observed when cases of pre-eclamptic toxemia, malpresentation, CQsarean section, repeated cyanotic attacks, respiratory distress syndrome, jaundice, convulsions and cerebral irritation were excluded, but unfortunately these conditions account for a very large part of the problem of prematurity.
8 The cases in Table 5 show the work load on our Pediatric Department, 760 babies out of approximately 2,000 deliveries being admitted for one indication or another. This may be a cautious policy but it pays dividends. Of the cases of uncomplicated 'asphyxia' all except one survived without immediately apparent damage.
Conduct ofLabour to Limit Subsequent Hazard Delivery is only one part of maternity care. Nevertheless the conduct of labour in recent years has been greatly modified in the interests of the feetus. The performance of episiotomy in premature labour to reduce the wear and tear on the head is fairly standard practice. The traditional two hours in the second stage has now been cut almost by half, there is a more ready use of Caesarean section and forceps for fcetal distress, and considerable notice is taken of the danger of intra-uterine infection when the membranes are long ruptured in labour. The latter is often forestalled by the more ready employment of Caesarean section.
The high forceps operation is now a thing of the past and, in fact, difficult vaginal delivery is coming to be regarded as an anachronism.
The dangers of prolonged labour with breech presentation have already been mentioned, and nowadays less delay is tolerated in securing the delivery of the second twin.
All these measures must add their quota of increased safety to the baby. However, a fresh approach is suggested by Rooth (1964) who discusses the terminal acidosis in labour as a cause of feetal metabolic acidosis and therefore of foetal distress and asphyxia at birth and seeks to correct all three by the use of intravenous bicarbonate given to mothers in difficult labour. We have no experience of this method, but it indicates a trend in obstetrical management towards securing a fitter baby at birth.
Conclusion
There often seems to be no reason why a given infant should react to a stormy birth in one way and not another but it is clear that the important thing is first to be born alive, since only a minority face a deprived and handicapped life. This gives no grounds for obstetrical complacency but severe asphyxia at birth is compatible with normal development in the majority and at the moment none can foresee how great the damage may be in any one instance. Convulsions, however, have a sinister significance.
It remains to review what more the obstetrician can do. First, selection of high-risk cases for hospital delivery must come high on the list and this means the provision of yet more maternity beds. Simply to admit more patients, however, into fewer beds may increase the hospital delivery rate but only camouflages the problem. Even an adequate number of maternity beds will not suffice without a proper fully staffed pediatric service.
At the moment it is our impression, as obstetricians, that the degree of risk is not reflected proportionately in the subsequent history of all cases. There will be some major casualties but most will escape. In view of the follow up now being carried out on a municipal scale this meeting may well be ten years premature itself but, even so, it may help us to appreciate more accurately the merits or otherwise of being born at all.
